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(54) TR1CONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral rows 7, which arc equidistant from the drill bit axis. The lengths of the tln cc adjacent rows 
(1, £2 y and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: nrl=f2r2={3g3; rl+U / 2 < 
r2; r2+{2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The trtcone drill bit contains legs with journals (not. shown) and self-cleaning cutters 1 , 2, and 3 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows CI, £2, and £3, which correspond 
to the first, second, and third cutters, . are related to the corresponding distances of the middle of these 
rows from the drill bit axis ri, r2, and r3, with the following ratios: 

Hrl=e2r2=Gg3; 

rl+U / 2 < r2; r2+t2 / 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C" 4 T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by; 



where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R - bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the lj-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 



Sifg Jrnj*lij. 1-1 ♦ 2, 3r J-1, 2 ri. 





P< ** — At ; 2 <5t K ^At, 



where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk - pulse duration. 



Therefore, the work being conducted by the lj-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 
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where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

Pir § Pli 1-1. 2. 3; J- 1.2 n» 

Since the peripheral circular fraction is broken up simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

S Pij~ const M t 2, 3. 
' 1 

This condition can be met by a drill bit in which three adjacent rows belonging to the 1 st , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhote center, break up circular areas 
that are identical in area, i.e: 

SipS2j^S3j-*iij • hptehrzptejraj. 

in which case i^-fr t j< ; Jj$Le+ r2 j< ^j; 

This type of drill bit provides an identical load on all cutter bearings. 
CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows II, 22, arc 13, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 

Iiri-l2r2"l3r3; 

h • 
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Fig. 1 
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(54) ByPQBOE. TPEXLUAPOUJEHHdE . 
AOJIOTO . ; ■ 
057) M3o5p9TeHno othocmtcr k nopo/jopoapy- 

tuaioLueMy MHCTpyMeHty ao« 6ypeHnii CKBdr*" 
Ue;ib v - noBbiuieHiie AO/iroseHHOCTU 
Ao/iotb nyreM paaHOMepHoro pacnpeAe/ieHw* 
HarpyaKM Ha bcb dnopbi. Byposoe Tpaxuiapo- 



2 

. . uieMHoe /ib/iOTO coabp^mt /iant>t c qon^Mn m 

CMOHTMpOBaHHbie HS HWX HOCpeflCTBOM OPOp 

JiuapouJKw. LUapoiuKM coaepxca-r OAHHatcoBoe ' 
' KO/iiiMecTao.nppOAopa3pyujaioiUMX aenuoB 4, 
5 ii 6, yna/ieHHbix ot ocm ACwiOTa Ha pa3Hoe 
.pacctofltwe* w nepH4>epMrtHue bohum 7, paB- 
HoyAa/ieHHwe 6t ocm Ao/iOTa. fl/iMHu Tpex co- 

CeflHMX B6HI40B f|, h M nepBO&» BTOpOft M 

TperbeM ujapotueK c8A3aHbi c cooTBeTCTayio- 
iamm paccTOftHiieM cepeflMHbi stmx BeHijOB ot 

OCM AOilOTd rtrf2 M H3 CfiejWK)U\VlM COOTH01U6- 

hh6m hri-ten^ters; ri+h f .1 < re;. f2+fc/2<nj. 
npM paGore Ao/iora beecneMUBaercn paBHo- 
MepHoe pacnpeMWienwe HarpyaKW Ha BCe Ono- 
pbr 3a c^eT pa3py tue HMa ben qawn OAMHaKOBbix . 
no n/iotAaAM Ko/ibiiebbix 3oh 3a6on, 3to cno- 
co6cTByeT noauuieHiiio AonroeeMHOcrrM aojio- 
Ta . 2 M/K 



lUtQpOlUKQ 

ItMOpoWKQ 
iuUQpOUlKQ 
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H3oOpeTeHne othocmtca k nbpoAopaapy- 
. ujaioineMy MHCTpyMeHTy avia 6ypeHMJi cxpa- 

Ueiib M3o6peTeHWfl - noBWiueHne Aohro- 
dcmhoctm ao^oto nyTCM paoHOMepHorp P«c- 
npeAe/ieHMR Harpyaxn Ha ace onopw. 

• Ha <t>wr. .1 npeACTao/reHa pa3sepTKa uja- 
pouieK Ronoja: Ha tpvir. 2 -cxeMa nepeKpbiTHH 
3a6oa nopoAPpaapyuJawiHMMM boki^smm ao- 
/lOTa. ; 

BypoBoe TpexuiapooieHHoe ao/ioto co- 
AepxotT nanbt c uan^aMw (hg npeACTaoneHtj) 
HCMOHTHpooaKHbie Ha hmx nocpencTBOM onop 
caM004MinaK>tunecn luapouiKM 1, 2 w 31 LUa- 
pdtUKM coAepwaT OAMHaxosoe KO/iimecTBO no- 
poAopa3pyujatou4MX ae.HHOB 4. 5 w 6, 
VAa/ieHHbix ot ocm AO/iOTa Ha paaHoe paccTO- 
PHue, w nepvt4>epnAHbie bbhuu 7, paaHoyAa- 
yieHHwe ot ocm AO/iOTa. /UiMHbi Tpex coccahmx ^ 
BGH140B ti« I2 V1 13. npviHaAJtexotuwx cooraeTcrr 
BeHHo nepeoftv btopoh n TpeTbero kiapdiuxaM. - 

CB«3aHbl C COOT BGTCTByJOtUMMM paCCTOflHMHMM 

cepeAMH 3tmx Be h 140s ot ocm AO/iOTa n. rz m 1*3 

C7ieAy»OmHMM COOTHOlUeHMflMW: 
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Harpy3K3 3y6uoB Pij tuapoujKM b xawAbttt 

MOM6HT BpeMeHM 3aBHCHT OT yc/l OB MM KOHT3K- 

TwpoBaHMfl 3y6beB ocTaBWMxcn BeniiOB m seH- 
qoa AByx Apyrux w a pom ex. 3t3 Harpyaxa 
mmcct MMny/ibCHW^ xapaKiep, Cfi/lbrio KO/ieO- 
/leTca no Be/inHMHe m. MMeeT eepoflTHocTHoe 
pacnpeAe/ieHne..rio3TOMy Harpy3xa seHua aa 
BpeMn At oueHMBaeTcsi cpeAHeB3BeujeHHoft 



'■J 



<5tic 



At 



2 atiessAr, 
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hri=l2»2 t =l3»3; 



<r3. 



BypoBoe. TpexiuapotueHHOe aojioto pa 60- 

TOST CyiOAyiOlHHM'o6pOOOM. 

ripw BpameHMM noA Harpyaxoii SyppBoe 
AOaoto 3a oTpe3ox BpeMeHM yrnyS/ifleTca Ha 
Be/iMMMHy Ah. npw 3tom Ka>KAtJM seHeu nono- 
Ta. KpOMa hftpui<i)ftpviRHiJX. paapyuiaar cnnio 
Ko/ibuesyK) 30Hy uiMpMHofl. paBHoi* A/iM.He 
3y6beB, T.e. ujMpMHe BeHua. ' 

$U~2 n nj-hi, 1-1. 2. 3; J-1, 2,..'.,ru 

(lOCKO/lbKy PJ\H AO/lOTTMnOB "C*\ "T" M "K" 

MexaHM3M paapyuieHMH saooa 67iM30x k BAaa- 
nwBaHMio, to AwenepCHOCTb uj/iaMa cHWTaercn 
.OAMHaxoBOM Anfl coceAHMx BeHUoo. TorAa bch 
paoora no paspyiueHMK) 3a6on onpeAe/jflBTcn: 



2'5 



30 



35 



40 



r/ie P* - Be/iMMMHa x-ro MMnynbca Harpy3KM t 
AeftcTBy»omefl Ha 3y6eu: 

zy - MMc/10 3y0uoa Benua; 
I ozk - AJiMTe/ibHOCTb MMny/ibca. 
. . TorAa pa6oTa, coBepuiaeMa^ IJ-m bchuom 
ujapouiKM npw paapytueHMw ceoefi xo/ibi^eBOR 

AAir U Pij. Ah. 

TAO U — K03<|><t»Ht4MCIIT,npOnOpUI40Mai1bHOCTVl. 

C/ieAOBdTe/tbHO, Pij ~* AAij ^2jr. ry-lij. 
CpeAHeB3oeiueHHaB HarpysKa Ha Ka^ayip 
uiapOLUxy paBHa: . • 

P»= S P'J M.2,3;J-1 t 2,...".n." 
i = T 

• noCKO/ibKy nepm^epwwitiaa xonbi^eean /^a- 

/i« pa3pyiuaeTcn oahobpcmohho tpomji BeHi;a- 

MM UJMpMHOt^ l n KaXAbJM C OAMHaKOBbIM MMCAOM 

3y6uoB, to BocnpMHMMaeMaa Harpy3Ka Pih6y- 

A6T OAMHSKOBOfl. C/lGflOOaT9^ t WO, f\J\S\ OAMH3- 

Koaoft Harpyx<6HHOCTM onop uiapoujeK nyxeno 
noTpeBoBaTb b wno/iHenun 



1 nr 



const 1-1.2, 3. 
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. 1=1 J=1 



/ 



S ij- Ah = f A h ♦ jtR 2 ; 



TAe f - K03<})(t>MUMeHT, nOK33U BatOlMMM 3aTpa* 

Tbi 3HeprnM Ha pa3pyuieHMe eAMHMubi o6i>eMa 
nopoAw; . 

R - paAwyc aa6on. 
. CornacHO 3axoH3M PwfrMHrepa m Kvipnu- 
neea pa6oTa, Bbmo/iHseMa* IJ aenuoM npM 
ymyO/ieHnw na Ah onpeAe/iiieTcn: - 



AAij =£Ah2jrrij 



YAOB/ieTBOpMTb TBKOMy " yC/IOBHIO MOJKeT 
AO/10TO, D KOTOpOM TpM COC9AHMX QOHt^O, npM- 

HaA/iex<aiUMe 1. 2-m m 3-« uiapouikaM u pacno- 
/lo^ceHHbie no Mepe yAavieHMH ot UeHTpa 3a 66 a 
50 Ha paccTOHHue nTn. ni. pa3pyuiatOT oa^h3kO-- 
Bbie no nnomanM KO/ibueBbiQ sohu. T.e. • 

Sij-S2j=S3j^hj • riH2j:n2H3jr3j. 

55 npw 3tom ^-^rij< r2j ; ^ *- rzj< roj: ' 

B TaxoM AOflOTe oSecneMMoaeTCfl OAMHa- 
KOBaq Harpy3Ka, Ae^.CTByraman Ha see onopbt 
tuapoiueK. . . 
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<T> o p m y n a h 3 o 6 p e t e h m n 



. . BypOBoeTpexiuapoujeMHOe flonoTO, B)cnK3- 
naioiuee /ianu c uan<t>aMM, ycTaHOBneHHwe Ha . 
hmx nocpeACTBOM on op. caMOOHMujaiOiiiMecfl 

LUapOQJKM C OAMHaKOBbIM KO/lWMeCTBOM riOpO~ 

Aopa3pyuiaK3iuMx eeHUOB, Ka»<Ai>ift V13 koto- 
pux, KpOMe nepn<t>epn«Horo..yAa/ieH otocm 
AO/iOTa Ha pa3Hoe paccTOHHHe, a nepw4>epnfi- 
Hbiw BeHeii Ha bc6x ujapoiuicax paoHoyAaneH 
ot ocm AoaoTa, OT^nwa lomeecn TeM, hto, 
c ue/ibtb nOBWitieHun AonroBeMHucTw AO/iora - 
nyTeM paBHOMepnoro pacnpeAe/ieHMJi narpya- 
km Ha ace bnopw, nopOAOpa3pyiua»otUMe BeH- 
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Ubi Bwno/iHeHbi paanoft a^hhw. npM stomaam- 
Hbi Tpex coceA"nx bchuob It. I2, to. npMHSAne- 

>KaiUMX COOTBBTCTBeHHO nepBOft," 8TOPOH M 

TpeTbeft LuapotuKaM. CBH3aHw c coOTBeTCTByjo-r 

paCCTOPHHRMH CepeAWH 3TMX B6HI4OB OT 

ocw AO/iOTa r1.r2.r3 c/ieAy»omiiMM cooTHoiue- 
hhamm; 

hri-12 vlarK ' 




Pcaqktop M. CaitAypa 



C0CTaBMT6/lb A. HMKO/138B 

TcxpcA M. Mo pre MTen* 



KoppcKTop T.nayiwfl 



3axa3 3912 Tupax IloAnncHoe • 

BHI/tHnH TocyAapcTBeHHoro KOMMTeTa no M3o6pGT6HMflM m OTKpbiTMAM npw TKHT CCCP 
113035. MocKna. X-35. Rayujcieafl Ha6., 4/5 



npon3BOACTBeHHo-M3AaTe/ibCKMM kom6hh3t TlaTeHT"-. r. y>KropOA. y^.r arapMHa, 101. 
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